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(57) Abstract: A water later (2) equipped 
with a memory device (1) mat monitors the 
programmed useful life of that water filter 
- by length of time in use and/or by the to- 
tal volume of water filtered. This device has 
the ability to warn the user of imminent fil- 
ter expiration and, ultimately, of actual ex- 
piration, either by time in use or volume fil- 
tered, whichever limit occurs first This de- 
vice is further capable of transmitting sig- 
nals, and/or deactivating or activating other 
functions dependant upon a properly func- 
tioning water filter. The memory device (1) 
is tamper proof and self destructs if tamper- 
ing is detected or when the life of the water 
filter (2) has expired, thereby rendering the 
water filter (2) permanently useless. 
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WATER FILTER MONITOR 

CROSS REFERENCE TO RELATED APPLICATION 

This application claims benefit of United States Provisional application serial number 
60/ 1 6 1 ,760, filed on October 27, 1 999. 

FIELD OF THE INVENTION 

The present invention relates to a water filter usage monitor, and more particularly, to 
such a device that prevents further usage of an expired water filter. 

BACKGROUND OF THE INVENTION 

In recent times, it has become more usual for people to treat their water for better quality 
and safety, particularly by filtration. Water filters by nature have a finite and specific useful life, 
and the continued use of an expired water filter may be potentially more dangerous than no water 
filter at all. Proper and timely replacement of expired water filters relies heavily upon the self- 
imposed discipline of the user in most water treatment systems. Attempts have been made to 
force the user to perform these timely filter replacements when required by using audible or 
visual signals such as a repetitious bell, buzz, or beep, or a glowing or blinking light. In such 
systems the user is expected to voluntarily replace the water filter and reset the warning system. 
In reality, users often ignore the warning signal, and just reset the warning system and/or reinsert 
the old water filter, defeating the original purpose altogether and exposing the users to 
potentially contaminated and dangerous water. This invention deals with the prevention of user 
abuse with its inherent dangers as described above by incorporating an inexpensive safety device 
into any water filtration system. 

SUMMARY OF THE INVENTION 

The present invention provides a water filter monitoring system designed to provide the 
manufacturer and end user assurance that a properly functioning water filter is being used at all 
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times in an active water filtration system, using new and existing technologies in a unique 
combination. 

This invention provides a memory device, preferably a solid state device such as an 
Electronically Programmable Memory (EPROM) or an Electronically Erasable Programmable 
Memory (EEPROM) embedded in, attached to, or accompanied with any water filter. This 
memory device may be custom-programmed to match the longevity specifications of any 
particular water filter at the point of manufacture (or at a point of final distribution such as a 
distributor or dealer). 

This invention provides a means to acknowledge a new water filter, its remaining life, 

and when that useful life has expired. 

This invention provides means to control or signal the activity or other related functions 
in a water treatment system dependent upon a properly functioning water filter, such as (but not 
limited to) valves and pumps, or any other desired activity. 

This invention provides computational means to perform all of the above functions in any 

water treatment system. 

This invention provides a means to prevent tampering with the memory device and 
means to prevent the use of an expired water filter in any water treatment system utilizing this 
invention. 

This invention provides a simple and easy to use connection between the water filter and 
electronic controls of any water treatment system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages will occur to those skilled in the art from the 
following descriptions of the preferred embodiments, and the accompanying drawing in which: 

Figure 1 is a schematic side view of an embodiment of the invention. It depicts the 
features pertaining to this patent. It does not show the many signals or features that may be 
utilized by the information provided by this invention. 
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vm „ rr OF THE PTTFFTFRFD FMBOD|MEIg£ 

Tta pmfermd embodiment of a water fiber monitoring device according to this invention 
is shown in Figure 1 . Water filter 2 has embedded into k. is equipped with, o, is aceomparued by 

ITU isioL by conation 3 and witing 4 to computational «- «- «- - 2 

♦ v,« the factory (or as a subsequent replacement), a 

is installed into a water treatment system by the tactoryiora* 

• • j u»t,„~»n PPPROM 1 and connection device 3. A signal to 
sinrole electrical connection is made between EEPKUM i ana 

z— *- > ■» — — ' — md * ^ i " ciudin8 r™ 

IswLnontomeEEPROM A water volume count of zero is also written ° 
, Computed device 5 is teeter, programmed . the water filter . usage spectfieanons of 
«* particular vmter mim* system. Flow meter 7, placed in water h*t or oufi«6, . 
corned te computetiooa. device 5 by wMng F!ow mete, 7 ma, .Uo be 
p^p, and ite known pmnpuag rate «n be use4 b, computetional dev'tce 5 to 
Lw votane. Flow meter 7 ma, alao be mplaced b, an in-line collection chamber of known stze 
computation* device 5 would calcubte tetel flow volume e*h time the chamber ts 

""""water Biter reuse is prevented by the above mentioned control eleeteonics. Severn! 
ovcriappingsecuntytneasumscanbeused. Each filter 2, bom facte., instelled and replacanten. 
unite, can be equipped win, a security device containing EEPROM 1 of sufficient memory 
JL . ream, all of the necessat, securiry, usage, and dating mfomtetirm. Stesung values of 
te necessary securir,. usage, and daing information wi« be sc. a. the time o, «-*«-* 
EEPROM 1 and computetional device 5. The useful water volume life of filter 2 can be enforced 
by calculating me total accumulated water filtered b, device 7, or by ite tetel time in serve* 
These m tee wmer filter issuca address* by tins invention. Any one or all may be 

addressed in any product using tins invention. 

Uselifc- Thetetelvolnmeofwaterfllteredisenforcedbymoniteringtitevolumaof 

water passing through device 7. The tetel water volume filtered is continuously update. land 
secorded on EEPROM 1. and compared » a preset number in computetional devtce 5. The 
EEPROM 1 will self destmet, aided by computetional device 5, when mis preset number ts 
exceeded. Computetional device 5 will provide the user with one or more timely warmngs of 
to imminent happening in order that the user may have a replacement filter 2 on hand. 
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Time life: A specific time life of water filter 2 may be enforced by initially recordmg the 
current installation or activation date on EEPROM 1. This date is compared to the exptratton 
date or total time programmed in computational device 5. The EEPROM 1 will be destroyed 

when the filter time life is exceeded. 

Reuse and destruction: To prevent reuse or resale of used filter 2, when e.ther the total 
filtering volume or the time limit is exceeded, computational device 5 will write over all 
pertinent security data with patterns that indicate the filter is used. The unused sections of 
EEPROM 1 will then be written and erased repeatedly until the limited number of read/wnte 
cycles for EEPROM 1 is exceeded, causing it to fail, thus making it and water filter 2 unusable m 
the future. This is accomplished in just a few minutes. Without a functioning EEPROM 1, 
computational device 5 will send appropriate signals to prevent the treatment system to operate 
(for exanple, disable thepump, or close a valve). The user wiU thus be forced to prov.de a 
replacement filter 2 with is associated EEPROM 1 . 

Although specific features of the invention are shown in Figure 1, other potential features 
are not. This is for convenience only as each feature may be combined with any or all of the 
other features in accordance with the invention. 

Other embodiments will occur to those skilled in the art and are within the following 



claims: 

What is claimed is: 
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1 . A water filter monitoring device for rendering a water filter useless based upon 
the occurrence of a predefined event, comprising: 

a memory device operably connected to the water filter, and 

means for determining the occurrence of a predefined event. 



2. The water filter monitoring device of claim 1 wherein the means for determining 
comprises a filtered water volume determination means. 



3. The water filter monitoring device of claim 1 wherein the means for determining 



comprises a water filter usage time determination means 



4. The water filter monitoring device of claim 1 wherein the predefined event 
comprises a time period in which the filter is in use. 



5. The water filter monitoring device of claim 1 wherein the predefined event 
comprises a volume of water filtered. 



6. The water filter monitoring device of claim 5 in which the monitoring is done at 
least in part by a flow meter. 



7. The water filter monitoring device of claim 5 in which the monitoring is done at 
least in part with a chamber. 
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8. The water filter monitoring device of claim 1 further including means, responsive 
to the means for determining, for warning the user of imminent filter expiration. 



9. The water filter monitoring device of claim 1 wherein the memory device is an 



EPROM. 



10. The water filter monitoring device of claim 1 wherein the memory device is an 



EEPROM. 



11. The water filter monitoring device of claim 1 further including means for 
disabling the water filter if the memory device is tampered with. 



12. The water filter monitoring device of claim 1 wherein the memory device is a 



solid state device. 
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Figure 1 
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